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Our research is concerned with equations which describe the way of propagation of
waves. More precisely, we study the nonlinear effect produced by the interaction among waves, as well as
the effect coming from the structure of the space-time in which the wave exists. For instance, when there
exists an obstacle in the space, we are able to show that the way of propagation of waves are similar to
that for the case where there exists no obstacle. In particular, it is a big progress to solve this kind
of problem in two space dimensional case.

Moreover, we also study the way of propagation of waves in the space-time equiﬁped with the metric which
describes the expanding universe. By considering the property of function which represents the wave in

detail, we rigorously proved the following intuitive image: the wavelength of the waves become long, so
that the waves are stabilized in such an expanding universe model.
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